The heat function or thermodynamic potential, x = e + pv, where e is the energy, p the pressure and v the volume, is a function of the greatest importance in the applications of thermodynamics to chemistry and engineering. In the present note a brief account will be given of a direct method whereby it has been found possible to determine the change of X with pressure at constant temperature.
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The differential coefficient p possesses among other properties a most intimate relation to the departure of gases from the simple equation pv = RT. It will be shown that the coefficient is most closely related to and is, in fact, a measure of, the molecular van der Waals forces, attractive and repulsive, operative in giving to gases their known physical properties.
Starting with Gibbs' equation (90) For an ideal gas (a) is zero. However, for an ideal gas mixture having convertible components the coefficient would have a finite value. Thus considering the simple case of the reaction 2A*<-*A2 where a is used to represent the fraction of the A molecules converted to A2 we obtain for a -0,
where f(T) is proportional to the heat, -(A U + 2vlfCvidT) required to convert 2A to A2. An experimental value of ( would therefore determine a provided the heat of the reaction were known or should a be known values for the heat of the reaction may be derived.
Actual gases having convertible components are, of course, far from ideal but the method here proposed promises, at least in those cases where the reaction velocity is large, to be a convenient and accurate means of determining the properties of such mixtures. Further and more detailed discussion of this subject will be resumed in a later communication.
The procedure used in the present investigation, [ )positive consists in allowing the gas to escape under a measured pressure through a platinum capillary tube into a region of lower pressure while generating heat in the capillary electrically to maintain the system at constant temperature. The electrical energy is expended in the wall of the capillary itself and if the bore and cross sectional area of the wall are uniform the expansion of the gas is isothermal. Expansion of the gas occurs in the capillary. In case there is a tendency to cool (the method as here described is applicable only to those cases in which there is a fall in temperature), electrical energy is brought in through current leads made of No. 24 copper wire and contained in the cables el, e2. A second thermometer (similar to that in T1) in T2 indicates the temperature of the outgoing gas. The fall of pressure across the capillary is measured by a mercury manometer, the two arms of which are connected to the heads of the thermometer tubes.
From T2 the gas is led through a suitable absorption train where it is collected for measured intervals of time and weighed. The amount of heat supplied to the capillary is computed from potentiometer measurements of the voltage drops across the capillary and across a standard resistance in the same circuit.
Under ordinary operating conditions the temperature of the capillary has been found to be about one-third degree higher than that of the bath. Because of the temperature gradient a small fraction of the heat escapes to the bath. The space surrounding the capillary is highly exhausted so that heat may only be lost by radiation to the walls and by conduction from the ends of the capillary. The loss of heat is quite small but must be taken into account.
The pure platinum capillary is used as a resistance thermometer, the resistance being computed from the current and potential drop measurements made during the experiment. The current leads el, e2, are double and during the measurements the heating current is borne by the two leads in parallel. For the blank run a current approximately half as large and supplied by a separate battery is caused to flow along one of the current leads and back through its double without entering the capillary. The same is done with the double leads at the other end of the capillary. These currents will produce about the same heating effect in the leads as the original current during the experiment. A third current is now superposed upon the others and directed through the capillary to bring its temperature to the desired magnitude. Its energy value is the correction that has been applied to the experimental results.
Two gases have been used thus far: CO2 and NH3. The experimental values are in excellent agreement with the values computed by means of the equation of state based on pv-T data at higher pressures. Unless the observed quantities are affected by unrecognized errors they appear to be reliable to about 1 in 200 which at the low pressures of the measurements corresponds to very precise p-v-T data. Thus in the case of NH3 at 1.9 atm. consistent p--v-T data to about 1 in 7000 would be required to enable (a) to be computed to within 1 part in 200. The method in fact appears to be especially adapted to low pressure and low temperature experimentation'; a particularly desirable feature since the technique of making p-v-T measurements is complicated, time consuming and at low temperatures difficult. The low temperature region is of course quite important from the point of view of extending the existing knowledge of the van der Waals forces.
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